 The nanocomposite powder of rare earth-doped CuO were prepared by the stearic gel method and characterized by means of X-ray (XRD) and, transmission electron microscopy (TEM) and, scanning electron microscope ( The grains grew up with the increase of sintering temperature. There were some agglomeration and self-assembly phenomenon in the particles. Based on the IR results, it clearly showed that the vibration kurtosis was changed with the different sintering temperature.
INTRODUCTION
Rare earth based alloys have attracted considerable interest in the last few years not only for fundamental reasons but also due to the various applications of well-defined nanoparticles (e.g., in catalysis, magnetism, optics and medicine) [1~3] . With the development of the society and the technology, more and more scientists pay much attention to the catalyst without pollution. Because the nanomaterials have some special performance of bigger specific floor area, lively chemistry character, simultaneity. So it could bring some new opportunity for the development in the field of catalyst. Rare earth based alloys nanomaterials have special function in this field [4] . Some works have shown that the Eu 2-x Sr x CuO 4 whose shape looks like K 2 NiF 4 has reduction characteristic and catalysis activity [5] . The research indicated that Nd 2 O 3 nanopowder by sol-gel auto-combustion was feasible [6] . Herein, we wish to report our preparation procedure of rare earth doped with CuO nanopowder by stearic gel method. o and a count time of 10 s per step. The chemical composition of the alloys was examined by TEM, SEM and IR. TEM were carried out by using a JEOL 4000EX electron microscope operated at 400 kV. The samples for the microscopy were dispersed in alcohol before being transferred to the carbon-coated copper grids, followed by drying the samples under ambient condition before they were placed in the sample holder of the microscopy. The surface structure of this powder was confirmed by SEM observation. Microscopic investigation of the nanopowder was measured by an atomic force microscopy (Seiko Instruments Inc. SPI 38001X scanning probe macroscope) using the tapping mode. The probes (Point Probe, Nanosensors, Wetzlar-Blankenfeld, Germany) are made of etched single crystal silicon, with a tip radius of curvature of approximately 10 nm. Differential thermal-thermal weight analysis made with DT-40 thermal-analysis instrument. Fig. 1 shows the X-ray diffraction spectra of rare earth-doped CuO nanopowder at different sintering temperatures. The peak of CuO was denoted by ★ and Eu 2 O 3 was denoted by △. As can be seen in Fig.1 , only the peaks of CuO appeared at 600 o C, and the XRD pattern of the rare earth-doped CuO nanopowder exhibited only little broad peaks at low sintering temperatures. The absence of sharp diffraction peaks in the spectrum indicated that the nanopowder was amorphous phase. With a rise of temperature, the peak of Eu 2 O 3 didn't appear until above 700 o C. Those peaks became more and sharper and narrower. Referring to the powder diffraction file card [7] , the nanopowder was composed of polycrystalline. Based on this result, it can be conclued that the grains grew up with the increase of sintering temperature and the phase changed from amorphous to polycrystalline. The grain size can be estimated with Scherrer's [8] formula. The formula is D hkl = kλ/(β·cosθ) (θ is diffraction angle, k = 0.89, λ=1.9373 Å, β is the half of the peak width (HW) ). The calculated results indicated that the grain sizes were in the order of nanometers, approximately 10 nm, 12 nm, 22 nm, 32 nm and 40 nm for the nanopowder deposited at 600 Fig.2 showed the TEM micrographs of rare earth-doped CuO nanopowder. As can be seen from this micrograph, most of the particles were cubic shape in the starting powder and their size ranged between 10 nm and 35 nm. These particles were uniformly dispersed. At 800 o C, a polycrystalline structure could be seen in the powder. The particles' size ranged from 30 nm to 45 nm, the dispersion of these particles was also with good uniformity. We could deduce that there were amorphous phase that mixed with nanocrystallines of rare earth-doped CuO nanopowder, therefore, the grain sizes were bigger than the particle diameters calculated in XRD and the grains grew up with the increase of sintering temperature. The results agreed well with the data of XRD. So we can control the particles size by controlling the sintering temperature. Fig.3 showed the SEM micrographs of rare earth-doped CuO nanopowder when its sintering temperature was 800 o C. From Fig.3 , we could observe clearly that the rare earth-doped CuO nanopowder was spherical. The particles of all of the samples were fairly homogeneous with the particle size being around 35 nm, which is consistent with XRD and TEM results, no obvious differences in the particle sizes can be distinguished among these samples (Fig.3) . Scaled up the part of the Fig.3 , we found those balls were made by lots of small slices. There are some interstices between those slices. With the increase of temperature, the number of ball decreased and the slice increased, specific surface area diminished. It indicated that the temperature was one of the important ingredients to control the particles size and agglomeration phenomenon. From the Fig.3 , we also could see the ball and the slice arrayed and formed some inanition regularly between them. It showed that there were some agglomeration and self-assemble phenomenon in the particles of rare earth-doped CuO nanopowder. AFM analysis Fig.4 was the AFM micrographs of rare earth-doped CuO nanopowder when it was at sintering temperature of 700 o C. It was shown in this Fig.4 that the rare earth-doped CuO nanopowder was ranged orderly and uniformly on the scan plane of 25μm×25μm. The particles size was about 45 nm~50 nm. It agreed well with the data of XRD, TEM and SEM. While we also could see that some bigger particles stuck up in the plane and some smaller particles distributed regularly between the bigger particles interstice. The bigger particles were CuO and the smaller particles were Eu 2 O 3 or compound of Eu-CuO by doping. It proved that the rare earth-doped CuO nanopowder distributed uniformly and had agglomeration or self-assembly phenomenon. Because of surface effect, the number of surface atom increased speedily, surface energy was enhanced swiftly and surface active atoms were enhanced quickly with the decrease of the crystals sizes. Thus, surface atom combined with other atom easily. So the numbers of atom draw near the surface atom less than intramural itself, the repellent strength of electron pair in the center was debased. It made the crystal interior , especially the surface layer happened aberrance to form this shape on the surface for the rare earth-doped CuO nanopowder. It is very important to the development of the material in the future. So further research will be carried out and its development paid more attention to in times to come.
RESULTS AND DISCUSSION
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TG-DTA analysis TG-DTA curve of gel is shown in Fig 5. The loss of the weight in the samples occurs at 
CONCLUSION
From the results of the XRD, TEM, SEM and AFM, we draw a conclusion that the Rare Earth-Doped CuO nanopowder are in nano-dimension, its size is approximately 40 nm, the grains grew up with the increase of sintering temperature, it had agglomeration and self-assembly phenomenon. Because of the special character of the nanomaterial and rare earth, we can predict that the rare earth-doped CuO nanopowder could be applied in the area of the catalysis and optics. Based on the IR results, it clearly showed that the vibration kurtosis was changed with the different sintering temperature.
